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Many psychologists have been concerned with the question or 
whether or not cognitive development Is a continuous or dis- 
continuous process within a child. That Is, does growth In 
cognitive thinking develop on a continuum such that the sue* 
cessful development of one phase Is prerequisite to the suc«- 
cessful development of more complex phases? 

Flaget^s position on this Issue is that development Is an 
Inherent, unalterable continuous process, yet within this de«» 
velopment process there are a series of distinct developmental 
phases and stages (L&aler, 1365 }• Essential to Flaget's theory 
l3 that each phases always remains the same (Plaget, 1952} • 
Even though the age at which each child completes each phase 
may vary, the sequence of ^he phases through v.hlch each child 
proceeds is assumed to be Invariant* 

This broad Plage t Ian framework Is based on a theory which 
sees de;*elopment as a continuous process with each phase or 
developmental task depending on the successful accomplish- 
ment of previous phases or tasks along the continuum* 
Piaget, however. Intentionally avoiding a statistical approach 
is concerned with the pattern and order of sequence rather 
than a quantitative analysis (Kaler, 1965}« Flavell (1963) 
suggests the necessity of much research to validate Piaget^s 
position of continuous and sequential development • He also 
suggests that an effective approach to validating Piaget^s 
theory la through scalogram analysis* 



The purpose of this study was to assess the acquisition of 
one attribute, that of conservation of number on equal addi- 
tion tasks through scalogram analysis to see If It does de- 
fine a scale or continuum. This attribute Involves a child's 
iinderstanding that two sets of objects equal In nijnber are 
still equal In number ev?n though an object is added to each 
set and the perceptual configuration of the sets change* 

Conservation of Number on Equal Addition Tasks 

Plaget has Investigated extensively a child's growth in 
-cognitive thinking. A central prerequisite for acquiring and 
developing logical thinking Is conservation of number (Plaget, 
1965). Conservation is the "ability of the individual based 
on previously acquired skills and structures to realize the 
invariant aspects of properties of objects in the face of 
transformations" (Sears, 1971). Conservation of ntwiber on 
equal addition tasks specifically within this study concerned 
the four- to seven-year- old's understanding that two sets 
equal in number are still equal in number after the addition 
of one object to each set and a transformation of the per- 
ceptual configuration. Within this study the transformation 
in the configuration of the sets resulted from merely the addi- 
tion and manipulation of one of the sets. Examples and illu- 
strations of these transformations follow. There were two ba- 
sic types of variations for equal addition tasks used in this 
study. 



One type of transformation Involves merely the addition 

of one object to each of the two sets of objects* If two 

sets of objects are placed In two Identical rows, the addl-* 

tlon of one object to each of the two rows may affect the 

rows In similar or dissimilar ways. For example, an object 

may be placed at the end of each row, changing the length of 

the rows equally* In another example, however, one object la 

placed within the original conf Igiiratlon of one row, while 

another object Is placed at the end of the other row* In 

this task the density and length of the two rows are affected 

In a differential fashion by the addition, thus bringing about 

dissimilar effects*''- (These examples are Illustrated as Figures 

1 and 2 respectively.) 

j^igtire 1 about here 
Another type of transformation of the two sets of objects 

Involves both the manipulation of the objects and the addition 

of objects* An example of this transformation, as indicated 

in Figure 12, consists of changing one row by adding an object 

and by contracting the arrangement* The other row is changed 

only by the addition of an object to the end of the row* 

Figure 2 about here 
Numerous conservation tasks were formulated from each of 

these types of transformations by changing either the size of 
the objects, the distance between the rows, the orientation of 
the task in space, or the arrangement of the objects* because 
these changes will result in configurations having very dif- 
ferent perceptual attributes, these tasks were as- 

study utilised bj^ocks of different sizes and shapes* 

'.ons and discussions is cor- 



^This study utilized blocks of diffe: 
Implicit throughput all lllustratio] 
reipondence of objects with clocks* 



Figure 1 Changing Row Loigths Equally (Task 1) 



ORIOtNAL TRAHSfOMICO 

□ □□□□ 



□ □□□□ 



Figure 2 Changing the Length and Density of Bows Differentially 
(Baslo Task: Task 2) 



OfltOtNAt 

□ □ □ □ □ 



□ □ □ □ □ 



TMNtFOMlKD 

□ □ □■□ □ 
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sumed to be of different levels of difficulty for a chlld^ 
It was assiuned tnat some children would conserve on some 
equal addition tasks but not on other tasks* 

Although the tasks differ in difficulty it Is possible to 
only speculate as to why certain tasks would be more differ- 
ent than others* One reason might be that a child may not 
have within his realm of experience the needed scheme or cat- 
egory in which to relate the perceptual change (Vernon, 1966) • 
Another reason may be that some perceptual changes are more 
salient or attract more attention* That is, more attention 
may be attributed to certain perceptual changes because more 
movement of the objects is involved* Differences in the de- 
gree to which the tasks are varied should also result in 
differences in difficulty* For example, a task involving 
both the addition and manipulation of objects will not be of 
the same difficulty as a task Involving only the addition of 
objects* A task with different size objects will be of a 
different level of difficulty than a task with constant size 
objects* Changing the distance between the sets of objects 
will influence the difficulty of the task* A task in which 
the objects are placed in close proximity and in which a 
one-to-one correspondence is readily apparent should be easi- 
er than a task in which the distance is increased between the 
objects* Also, rotating the rows to a different position in 
in space should affect the difficulty of the task* 

The perceptual literature does not appear, however, to in- 



dlcate how these tasks could be ordered into a single hi- 
erarchy of difficulty from easiest to hardest* Thus, it 
was not possible to arrange the conservation tasks a priori 
into a difficulty hierarchy as a function of their percep- 
tual differences* 

Preliminary Tasks 

To establish a chlld^s ability to distinguish objects as 
belonging to a group and to assess his familiarity with the 
term •^unch*', each child was asked to identify a bunch of 
objects prior to his or her exposure to the actual tasks 
(Rothenberg, 1968) • The configuration of a bunch of objects 
was that of a vertical row of five objects (Figure 3 }• Al- 
so assessed prior to administration of the equal addition 
tasks was the child's understanding of the concept of numeri« 
cal equivalence* This involved a task (Figure 4) in which 
each child duplicated a model row oft five objects (Rothenberg, 
1966 )• Each child was instructed to make a row below a line 
Just like the row above the line* The line was implicitly 
indicative that one group of objects was separate from the 
other group of objects* If a child was unsuccessful in iden* 
tifying a bunch of objects or duplicating a row^ he was not 
considered for further testing* If the child was unsuccess- 
ful on these tasks, the child was then asked the following 
questions concerning the model and duplicating the row* 
^oes this bunch (examiner points to the model row on one 
side of the line) have the same number as this bunch (exami- 
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ner points to the duplicated row on the other side of the 
line)?" (Rothenberg, 1968 )• This question was asked in 
order to assess the subject's tmderstanding of numerical 
equivalence and to familiarize the subject with the ques- 
tion format that was to be used with all of the equal ad- 
dition tasks • An affirmative response was required in order 
for the subject to be considered a member of the universe of 
conaervers and to be considered for further testing. 

Figures 3 ic 4 about here 
If a child was sucessful on the preliminary tasks he was 
exposed to an additional task which was considered to be an 
elementary conservation of evaal addition task. It was as- 
sumed that successful performance on this task was "prere- 
quisite" to performance on the other tasks. There were nine 
conservation tasks in addition to the prerequisite task. 
All ten of the tasks were similar In that their original con- 
figuration consisted of two rows of five objects placed on 
opposite sides of a line. In all the tasks ^ the transforma- 
tion involved the addition of one object to both top and 
bottom rows. The tasks differed^ however^ in one of the 
following wayss either the placement of the added object^ or 
the manipulation nf the objects^ or the size of the objects, 
or the spatial orientation of the task or the arrangement of 
the objects* 

Placement of the Added Objecti The Prerequisite Task and the 
Basic Task; Tasks 1 and 2 

Initially two equal addition tasks were defined in which 



Plgure 3 A Bunch of Objects 



BUNCH 

□ □ □ □ n 



Pierure k Ohe Duplication Task 



ORIGINAL 

□ □ □ □ □ 



DUPLICATION RESPONSE 

□ □ □ □ □ 



□ □ □ □ □ 
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the original configuration consisted of two rows equal in 
length and in number and arrangement of objects. In both 
tasks the transformation consisted of adding an object to 
each of the two rows* These tasks differed^ however^ in 
where the added object was placed* In Task 1^ the prere^ 
qulslte task^ the addition of one object to each of the two 
rows changed the length of the rows equally* Task 1 was 
always administered first to a child and the child was re- 
quired to pass It in order to be exposed to the other nine 
tasks* Thus^ Task 1^ as previously noted^ was the final 
screening task; a prerequisite task (See Figure !)• 

In Task 2, the added object was placed within the ar- 
rangement of the top row while another object was placed 
at the end of the bottom row* Thus^ the density of the 
arrangement of objects in the top row was increased while 
the length remained the same* In the bottom row the densl- 
ty remained the same^ but the length Increased* For con« 
venlence of reference^ this task will be referred to as the 
^aslc task? (See Figure 2)* 

Six additional tasks were generated as variations of the 
basic task* These six tasks differed from the basic task 
either by a change in the size of the objects^ the distance 
between the sets of objects^ the orientation in space or the 
arrangement of the objects* 
Sigel Tasks 5 A and 5 

Ttesks 3^4 and 5 were constructed as a function of varia-* 
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tlons in the size of the objects in the basic task* In 
Task 3, the sizes of the objects in the top row were the 
same as those In the top row of the ^Asic task. The sizes 
of the objects in the bottom row were larger than those 
in the bottom row of the basic task. In transforming the 
configuration the added objects conformed in size to the 
other objects In the row to which they were added (See 
Figures ) • 

Figure 5 about here 
In both Tasks 4 and 5 three different objects were used in 
each row* Also, the sizes of the objects in the top row 
wer^different than the sizes of the corresponding objects 
in the bottom row. The differences between Tasks 4 and 5 
were the sizes of the added objects. In Task 4, the added 
object in the top row was small while the object added to 
the bottom row was large (See Figure 6). In the transfor- 
mation of Task 5 the objects added to both the top and bot- 
tom row were small (See Figure 7). 

Figure 6 about here 

Figure 7 about here 
Orientation in Space; Tasks 6 and 7 

Tasks 6 and 7 were defined by rotating the basic task in 
space to a vertical or diagonal position. In Task 6 the ob- 
jects were aligned in two vertical columns (See Figure 8} 
while In Task 7 the objects were aligned in two diagonal rows 



Figure 5 Addition of Similar Size Blocks to Top Row and 
Larger Block to Bottom Row (Task 3) 



TRANSFORMED 

□ □ □ □ □ □ □ □■□ □ 



□ □□□□ 



?lgure 6 Addition of Unequally sized Objects to Rows 
(Task if) 



ORIGINAL 



TRANSFORMED 



°nnDn □□□□□ 



Figure 7 Mdltlon of Small Blocks to Top and Bottom Rows 
(Task 5) 



ORIGINAL TRANSFORMED 

□ □ □ □□ □ □ □■□ □ 

□ □□□□ 



Figure 8 Alignment Into Two Vertloal columns (Task 6) 



ORIGINAL TRANSFORMED 

□ □ □ □ 

□ □ □ □ 

□ □ n □ 

■ 

□ □ □ □ 

□ □ □ □ 
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(See Figure 9). 

Figure 8 about here Figure 9 about here 

Distance: Task 8 

V/lthln the basic task the rows of objects were placed In 
close proximity to each other and a one-to-one correspon- 
dence between the rows was readily apparent. Teak 6 was de- 
fined by Increasing the distance between rows. In Task 8, 
Jthe one-to-one correspondence between rows was not as readily 
apparent as In the basic task (See Figure 10), 

Figure 10 ab o ut here 

Arrangement: Task 9 

Task 9, a variation of the basic task, was defined by 
changing the arrangement of the top row of the basic task 
into a V-bhape, while the arrangements of the bottom row re- 
mained the same. The transformation within this task neces- 
sitated the placement of an object within the V-shape arrange- 
ment of the top row. While another object was placed at the 
end of the bottom row (See Figure 11), 

Figure 11 about here 
Manipulation of Cb.lects: Task 10 

Task 10 differed from all the other tasks in that the trans- 
formation of the original configuration involved not only the 
addition of one object to each of the rows but also the manip- 
ulation of the objects within one of the rows. The examiner 



Figure 9 Allgmaent Into Two Diagonal Rows (Task 7) 



OfllOINAL 




TRANSFORMED 




Figure 10 Increased Distance Between One»to»0ne Correspondence 
of Rows (Task 3) 



ORIOINAL 

□ □ □ □ □ 



TRANSFORMED 

□ □ □■□ □ 



□ □ □ □ □ 



Figure 11 Manlp\aation of Top Row Into V Shape (Task 9) 



OAIGINAL TRANSFORMED 
□ □ □ □ 



□ □ □ 

□ 



□ □□□□ □□□□□ 



Plgure 12 Manipulation of Top Row and Addition of Blook 
In Top Row (Task 10) 



TRANSFORMED 



OniQINAL 

□ □□□□ □ 



□ □□□□ 
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grouped the objects In the top row together while also add- 
ing an object to the top row (See Figure 12) • 

j'igure 12 about here 

The Guttman Scale as Defined by the Nine Squal 
Addition Conservation of Number Tasks 

In order for a Guttman scale to exist among such a col- 
lection of conservation of number tasks, all the tasks should 
be members of the same universe of content (Guttman, 1950}* 
Since the erq^al addition tasks In this study have the addi- 
tion of objects as a comtnon basis and the ability to con- 
serve as a common concern. It would seem that they should 
belong to the same universe of content. Specifically the 
universe of content Is defined as conservation number on 
equal addition tasks. The equal addition tasks used In this 
study should be considered as a sample, not necessarily ran- 
dom, of the universe of content of conservation of number on 
equal addition tasks. 

In order for the tasks to define a Guttman scale they 
must represent different levels of difficulty. More Im- 
portantly, success on a difficult task should Imply success 
on all tasks of lesser difficulty. Ideally, given the nine 
tasks In this study a child who has conserved on the most 
difficult task should conserve on all tasks of a lesser dif- 
ficulty. At the same time a child who has not conserved on 
the least difficult tasks should not conserve on the most dif- 
ficult tasks. 
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When a child conserved number on a task he was accorded 
a score of one for the task* If a child did not conserve 
he wad accorded a score of zero* ^e total possible score 
for the nine tasks was a score of nlne# Assuming the tasks 
defined a perfect Guttraan scale, then a score of six would be 
Indicative of conserving responses on the six easiest tasks 
and Incorrect or nonconservlng responses on the three most 
difficult tasks • 

The degree to which a perfect Guttman scale Is approxl<- 
mated may be Inferred from the -coefficient of reproducibil- 
ity. This coefficient Is computed as a function of the n\un- 
ber of responses which would be correctly predicted across 
the sample of subjects when a less than Ideal Guttman scale 
Is defined* It Is Just the proportion of predicted respon- 
ses that are not In error (Guttman, 1950)* Accord:.ng to 
Guttman (1950), for a scale to be considered acceptable the 
coefficient of reproducibility must be at least .90 and, 
therefore, not deviating by more than 10 per cent from a 
perfect Guttman scale* 

In summary, then. If a Guttman scale does exist among the 
equal addition tasks, then success on a difficult task will 
Imply success on all tasks of lesser difficulty* A Guttman 
scale among the equal addition tasks will Imply that conserva- 
tion of number may be expressed on a continuum* Ihe develop- 
ment of conservation would then be assumed to be continuous 
rather than discontinuous* 
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Sample 

One hiindred thirty kindergarten children of six classes at 
four heterogeneous schools located In the Cincinnati and 
Cleveland, Ohio areas were tested by a single examiner. Thir- 
ty of these children were not considered members of the sam- 
ple because they wore unsuccessful on either the "Identifying 
a bunch", "duplicating a row", or the prerequisite task* An 
additional 15 children were eliminated because they did not 
appear to be members of the same universe from which the re- 
mainder of the sample was drawn (Additional comment on these 
15 children will follow). The remaining 85 children composed 
the convenience sample used within the study. The sample con- 
sisted of conservers between the ages of 5.3 years to 6.5 years 
with a mean age of 5.9 years. 

The task responses of all 100 children tested are reported 
In binary form In Table 1. The testing order of each child 
Is noted in the extreme left column. The final 15 children 
are those children who were not considered members of the uni- 
verse (Guttman, 1950) because of the nature of their respon- 
ses* 

Table 1 about here 

Task Administration 

Ihe ten equal addition tasks were administered to the sub** 
jects individually by the same examiner in a sepax^ate room at 
the subject* 8 school. The administration of the tasks took 
ten to fifteen minutes* 



Tabid 1 The Response Matrix 





Item I according to difficulty. 
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Table 1 ( continued) 



Subject Order 
of Testing 




Item 


(accordinR to difficulty} 


Total 
Score 


• 9 


10 
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6 
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7 


17 


1 


1 


1 


1 


1 


0 


1 


1 


1 


6 


47 


1 


1 


1 


1 


1 


0 


1 


1 


1 


^ 

o 


49 


1 


1 


1 


1 


0 


1 


1 


1 


1 


8 


22 


1 


1 


1 


1 


1 


1 


0 


1 


1 


8 
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1 


1 


1 


1 


1 


1 


0 


1 


1 


8 
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1 


1 


1 


0 


1 


1 


1 


1 
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1 
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7 


56 
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0 
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1 


7 
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Tftble 1 (oontinuod) 



Subject Order 
of Testing 



9 rc 5 



Item (according: to difficulty) 



* 13 

* 51 

* 16 
« 89 

* 1 

* 95 

* 26 
« 76 
« 28 
« 44 

* 35 

* 7 

* 59 

* 93 
*100 

* 81 



0 
1 
0 
1 
1 
0 
1 
1 
1 
1 
1 
0 
0 
0 
1 
1 



1 
1 

c 

0 

1 
1 
1 

0 

0* 

0 

1 

0 
0 

1 
1 
1 
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1 
1 

0 

1 
1 
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0 
0 
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0 

1 

0 

1 
1 
1 

0 

1 
1 

0 
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0 
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1 

1 
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0 
0 

1 
1 
1 
1 
1 

0 
0 

1 
1 
1 

0 
0 
0 
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0 

1 
1 
1 

0 

1 
1 

0 

1 

0 
0 
0 

1 
1 

X 

1 



0 

1 
1 
1 
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0 
0 

' 1 © 

-1' - 1 

r 0 

0 1 

0 0 

0 1 

1 0 



0 
0 

1 

0 

1 

0 

1 
1 
1 
1 
1 
1 

0 

1 

0 
0 



* Eliminated from analysis 
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Analysis 

The difficulty inriices of the tasks v/ere computed as the 
proportion of correct responses associated v;ith each task 
and are reported in lable 2# Althou^^h there were two sets 
of tasks having identical difficulty indices different levels 
of difficulty were found to exist arrion^ the other tasks. 

The difficulty of the items ran,;ed from 1.00^ on the pre- 

requisite to .65, Task 10. The items v/ere of different 
A 

levels cf difficulty, but were soniewhat homoceneous with re- 
spect to difficulty. 

Tab le 2 :^bo u t^ herV 
Because all subjects responding; to ail tasks passed the 
prerequisite task it was ellninatec from the task sample v/hen 
the tasks were assessed for scalability. In deter:rilnin£; 
Gutt.ian's {195C) coefficient of reproducibility a "response 
matrix" was formulated consisting of the children's task 
responses ordered according to decreasing scale score on 
tasks ordered according: to decreasing; difficulty (See Ta- 
ble 1). V.hen inspecting Table 1 it may be noted that the 
last lb children, those rejected fron the sample, had respon- 
ses that were illogical with respect to the type of response 
pattern sug-ested by the other c5 children. That is, they 
responded correctly to some 'difricult tasks and resi^onded in- 
correctly to some of the easy tasks. Guttman (1950) refers 
to such subjects as "nonscalar typ^s" and su^'^:ests that they 
be eliminated from the sample. 



Table 2t Tasks Ordered Aooordlng to 
Their Lerels of Difficulty 



Task Desorlptlon ' Mffloulty 

9 Arrangement, ohange top row to j^-shape .65 

10 Hanlpiaatlon of objeotsi objeots grouped 

to left In top row ,70 

8 . Dl stance between rows Increased ,76 

4 Sizes snail object added to top; large to 

bottoa ,76 

2 Baslo} ohange density of top and length of 

bottoa ,77 

3 Slse; uniformity of size within rows .78 

6 orientation In spaces alignment Tertloally .80 

5 Size} addition of small objects to both top 

and bottom ,82 

7 orientation in spaces diagonal alignments .82 
1 Prerequisite 1,00 



The coefficient of reproducibility computec from the re- 
sponse matrix was .912. This Indicates that the tas^s as 
responded to by the children devlated^-less than ten per cent 
from a perfect Guttman scale. Such an Index Is a necessary 
condition for defining a Guttman scale but not a sufficient 
condition. The percentage of children passing each Item 
must also be considered. 

Regardless of whether a scale exists, the reproducibility 
of an Item car never be less than the percentage of respondents 
either passing or falling a task. Thus, If 60 per cent of the 
subjects pass a task then the reproducibility for that task, 
regardless of scalability, will not be less than .80. Any 
tasks having extreme percentages In the response categories 
would contribute to a spuriously high coefficient of repro- 
ducibility. A check to see whether a high coefficient of re- 
producibility did result from the difficulties of the tasks 
was determined through a comparison of the minimum coeffi- 
cient that could be obtained from the tasks given the per- 
centage of subj'^cts passing or falling each task and the ob- 
served coefficient of reproducibility (Edwards, 1957). 

Within this study, the minimum possible coefficient of re- 
producibility was .767 and when compared to the obtained co- 
efficient of .912 it would seem that the high coefficient of 
reproducibility was not strictly a function of the task diffi- 
culties. 

Other ways of assessing the scalability of a group of tasks 
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have been devised by Ureen {195o) and Loevlnger (1947)# 
Both are based upon or are very similar to Guttman's 
scalogram anaysis and are summarized in this conjunction 
by White & Saltz (1957)# Green (1956) considered some 
problems associated with extreme ta^k difficulties while 
while Loevinger (1947) considered problems associated with 
the homogeneity of the individual tasks with respect to all 
the tasks • Green (1956) has considered chance reproduci- 
bility that would be obtained with the same set of task dif- 
ficulties assuming complete independence between tasks. 
This chance reproducibility for the tasks used in this study 
is To eliminate the effects of chance reproducibility 

Green has devised the index of consistency* The computation 
of this index essentially partials the effects of chance 
reproducibility from the observed reproducibility* 'xhls 
index will be unity for a group of perfectly reproducible 
tasks and zero for a group of tasks that are completely In- 
dependents Green (1956) suggests that the index should be 
at least •50 for a group of tasks before they may be 
considered scalable* The nine tasks used in this study 
yielded an index of consistency of •717* T'hus, according to 
even Green's (1956) conservative index of consistency the 
tasks used in this study define a scale* 

Another index that is very similar to Guttman»s coeffi- 
cient of reproducibility is Loevinger' s Index wf Homogeneity* 
According to Loevinger (1947), a test is perfectly homogeneous 
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if pasf^irig a difficult task implies passing all less 
difficult tasks* If the tasks are completely independent, 
the test being completely heterogeneous, the index will be 
equal to zero. Loevinger's index of homogeneity for the 
tasks in this study was •541. ihe interpretation of the 
index is difficult since its sampling distribution is not 
known* 

The importance of this study is somewhat difficult to 
convey inasmuch as the indices used for description are 
quite esoteric* It is possible to summarize, in part, other 
studies investigating the scalability of Fiagetian tasks by 
simply noting that In' none of them were the indices generally 
as high as those reported in this study* In certain studies. 
Peel (1959), Dodwell (1961), and Kofsky (1966), the age ranges 
of the children are so v;ide that given the sample size one 
would have to get some degree of scalability when investigating 
Piagetlan tasks (e.g., investigating copying v;hen the sample 
age range is 2#1 - 7*9 years)* 

The indices determined in this study are summarized in 
Table 3. The conclusion is quite clear* Since the equal 
addition tasks v/ere scalable, it would appear that a 
conservation of number on equal addition tasks continuum does 
exist, ranging from conserving to a very low degree to conserving 
to a very high degree* There were some children who conserved 
on difficult tasks as well as on easy tasks* Other children 
conserved only on the easy tasks* 



Table 3 Stimmary of ooeffloiants 



Method 


Obserred 

in study 


MlniiBUiB 
Suggested 


Guttman 






Coefficient of repz-odudiblllty 


.912 


.90 


Hinlmuffl ooeffloient 


.767 


? 


Green 






Coeffiolent of reproducibility 


.912 


.90 


Chance reproducibility 


.689 


m 


Index of consistency 


.717 


.50 


LocTlnger 






Index of homogeneity 


.5H 


7 
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The fact that the equal addition conservation of number 
tasks were scalable suggests that the development of 
conservation of r^umber on equal addition tasks is a 
continuous sequential process • In order for a child to 
conserve on a task he should logically conserve on all tasks 
9f lesser difficulty unless he can conserve on the easier 
tasks. The process of developing the ability to conserve 
equal addition of number is then^ it seems ^ a sequentiali 
continual process rather than an all or nothing proposition 
of either nonconserving or conserving. With respect to con- 
aorvation of number on eqxial addition tasks^ this study seems 
to validate Piaget's theory that cognitive development is se- 
quential and continuous. 

Implications 

The existence of Guttman scale and a conservation continuum 
among conservers on equal addition tasks would deem to have 
definite implications. First, minimizing the number of attri- 
butes investigated, within one study seems to be a more 
successful approach in determining scalability. Perhaps, in 
the future more successful validation of Piagetian theory 
may result from minimizing the number of attributes studied 
at one time. Second, further research is necessary as to 
why some tasks are more difficult than other tasks. This 
study gives evidence attesting to zhe fact that some equal 
addition tasks are more difficult than others and that success 
on a more difficult task requires success on all less diffi- 
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cult tasks* The question, however, as to why this Is so 
OS still unresolved* Third, the scalability of the universe 
of conservation of niomber on equsl addition tasks Implies, 
perhaps, that other types of conservation tasks are scalable. 
In fact, perhaps conservation on equal addition tasks Is a 
sub-universe of a whole scalable universe, that of conservation* 
Fourth, the equal addition tasks u^ed In this study jnay, 
perhaps, be used as a test to measure a chlld^s ability to 
conserve number on equal addition tasks* 

The fourth Implication Is perhaps the most Important 
when one considers possible explanations for the performance 
of the 15 children excluded from the analysis* Although no 
efforts were made, nor was It possible In retrospect, to 
Investigate the background of those children excluded it is 
possible to speculate that perhaps they had some type of 
learning disability which obscured their performance on cer- 
tain of the tasks used in this study* It would be interesting 
and perhaps informative to administer these tasks to a group 
of children "labeled as" educable mentally retarded. Would 
there be a large number of "nonscalable" children? 
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